Building on a stream of previous literature regarding the usability properties that are fundamental to the e-learning courseware, this study attempted to assess users' current views about applied elearning usability and users' perceived importance of e-learning usability design features with consideration to the variable of experience -namely, users' prior experience with the Internet and amount of time users spend weekly on the e-learning courseware. The importance of experience in the e-learning instructional design process regarding usability is discussed. The assertion is made that usability is a multi-dimensional concept with experience being the new dimension. Discussion and recommendation are made for a clear means to guide e-learning usability improvements in the e-learning instructional design process giving careful attention to the variable of experience as a new dimension.
Introduction
E-learning, a new paradigm of distance education, is reshaping teaching and learning. Perhaps the most comprehensive definition of e-learning has been offered by Learnframe (2001) in which it states that e-learning is "using electronic applications and processes to learn. E-learning applications and processes include Web-based learning, computer-based learning, virtual classrooms, and digital collaboration. Content is delivered via the Internet, intranet/extranet, audio or video tape, satellite TV, and CD-ROM." Adkins (2002) predicts that U.S. e-learning industry revenues will total $83.1 billion by 2006. This amount is divided among the following categories: K-12 academic $11.0 billion; higher education $23.0 billion; recruiting and staffing $4.6 billion; corporations and business $16.4 billion; government $2.7 billion; e-learning simulation $6.1 billion; vocational $8.6 billion, consumer $7.3 billion; and associations $3.4 billion.
Based on Adkins' (2002) report, it is evident that e-learning is becoming increasingly popular. Perhaps less evident is e-learning's ability to deliver a quality educational experience. Given this sentiment, e-learning instructional design aspirations must be to enhance and optimize learning. Instructional design in general is planning and constructing successful and valuable instructional materials. Instructional design relies on learning models and theories to optimize learning. Broderick (2001) states that "Instructional Design is the art and science of creating an instructional environment and
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There is consensus among scholars that instructional design for e-learning necessitates the use of appropriate learning models geared explicitly to the needs and specifications of learners (Egbert & Thomas, 2001; Pimentel, 1999; Randall, 2001) . The importance of including appropriate learning models in designing e-learning curriculum has been widely acknowledged in previous research (Gold, 2001; Huang, 2000 , Koohang & Durante, 2003 Pimentel, 1999; Sherry & Morse, 1995) .
In addition, there are certain key elements that influence learning within the e-learning environment. These are learner consideration, learning task, learning content, content organization, instructional strategies, media, learning environment, quality assessment of instruction, selection of materials for delivery, and evaluation/feedback (Moore & Kearsley, 1996; Sherry & Morse, 1995; Simonson, Smaldino, Albright, & Zvacek, 2000) .
The e-learning instructional design process, however, has primarily focused on insertion and or adaptation of learning principles/theories, and learning models into the e-learning curriculum. Little research has been done regarding the usability of e-learning courseware and its significance in the e-learning instructional design process. Koohang and du Plessis (2004) constructed a three element e-learning instructional design process model that includes not only the elements of instructional design as expressed by content and learning as expressed by user characteristics, but it also includes usability properties as expressed by system features. The authors believe that inclusion of usability properties within the e-learning instructional design process is vital to successful e-learning curriculum. In addition, recent studies by Mehlenbacher (2000) , Koohang & Weiss (2003) , and Koohang (2004) have revealed the importance of including usability into the elearning instructional design process. Furthermore, Crowther & Keller (2004) assert that including usability as a part of evaluation improves the quality and effectiveness of Web-based instruction.
Usability, Usability Attributes, and Usability Properties
In general, usability is the extent to which a product or a system enables users to achieve specified goals. Usability is the ability of a product or system to effectively and efficiently fulfill the needs and specifications of users. Usability is essential to user satisfaction and user acceptance of a product or system. It is the measure of the quality of the user's experience when interacting with a product or system (Dumas & Redish, 1993; Guillemette, 1989; Nielsen 1993 Nielsen , 2000 Rosenbaum, 1989; Rubin, 1994; Shackel 1991) .
Usability attributes are the outcome of a usable product or system. In other words, if a system is usable, one should experience both objective and subjective usability attributes. The objective usability attributes are effectiveness, learnability, flexibility, understandability, memorability, and reliability. The subjective usability attributes include positive attitude, user satisfaction, and product/system attractiveness (International Organization Nielsen, 1993; Shackle, 1991) .
To achieve usability attributes, usability properties must be designed into the product or system. Usability properties are inherent to user interface design and make a product or system usable (Dumas & Redish, 1993; Guillemette, 1989; Holms, 2002, ISO; 1998; ISO/IEC, 1991; Nielsen 1993 Nielsen , 2000 Rosenbaum, 1989; Rubin, 1994; Shackel 1991 ). Koohang (2004) stated that usability of e-learning courseware is a critical aspect of the e-learning instructional design process. The author examined users' current perceptions toward e-learning courseware usability with 17 items that characterized e-learning courseware usability. The subjects of his study were 201 students enrolled in an accelerated undergraduate hybrid program. It was found that users' prior experience with the Internet and the amount of time they spent on the e-learning courseware were significant factors. In other words, subjects with more prior experience with the Internet had significantly higher positive perceptions toward the e-learning courseware usability. Similarly, subjects who spent more time on the e-learning courseware showed significantly higher positive perceptions toward the e-learning courseware usability.
Koohang
The present study builds on a stream of usability research conducted by Koohang (2004) and attempts to further achieve the following:
• Refine and expand the properties that characterize e-learning courseware usability from 17 to 19 items. The additional 2 items are feedback and direction. These items were selected because e-learning courseware are inherently interactive and are used in an iterative fashion. The usability properties were taken from previous literature (Dumas & Redish, 1993; Guillemette, 1989; Holms, 2002; ISO, 1998; ISO/ IEC, 1991; Nielsen, 1993 Nielsen, , 2000 Rosenbaum, 1989; Rubin, 1994; Shackel 1991) . These properties were adapted to e-learning courseware usability (See Appendix).
• Use a different population sample: graduate students enrolled in an entirely on-line program as recommended by Koohang (2004) ; and • In addition to examining e-learners' current views about the applied usability of their current e-learning courseware, also examines the perceived importance of e-learning usability design features held by e-learners.
Purpose of the Study
The purpose of the present study is to assess 1) users' current views about applied e-learning usability and 2) users' perceived importance of e-learning usability design features. Users' current views are important because they reveal what users believe about the usability of existing elearning courseware. Users' perceived importance of e-learning usability is important to study since it reveals what users believe e-learning courseware ideally should be in respect to usability.
Recent studies of undergraduates in the area of Web-based distance learning have shown that increased experience with the Internet and more time spent using the e-learning courseware are closely associated with higher users' perceptions (Koohang, 2004; Koohang & Durante, 2003; Koohang & Weiss 2003) . Therefore, the present study takes into consideration these two variables to determine whether similar results might be found using a graduate student sample.
Accordingly, this study will describe the characteristics of users' current views about applied elearning usability and users' perceived importance of e-learning usability design features are designed. In addition, the following research questions (RQ) will be answered:
RQ1: Does increased level of users' prior experience with the Internet influence their current views about applied e-learning usability?
RQ2: Does greater amount of time spent by users on the e-learning courseware influence their current views about applied e-learning usability?
RQ3: Does increased level of users' prior experience with the Internet influence their perceived importance of e-learning usability design features?
RQ4: Does greater amount of time spent by users on the e-learning courseware influence their perceived importance of e-learning usability design features?
Methodology

Instrument
The instrument used in this study includes two measuring parts: 1) users' current views about applied e-learning courseware usability and 2) users' perceived importance of e-learning usability design features. (The Appendix shows the instrument.)
Users' current views about e-learning courseware usability part of the instrument was originally designed and validated by Koohang (2004) . The present study adapted and refined this instrument by expanding the original 17-item scale to 19 items with the assistance from a panel of experts that consisted of four university professors who had extensive experience in the field of information science and information technology. The two additional items are feedback and direction. Since e-learning courseware are interactive and are used in an iterative manner, the provision of feedback and directions are key usability properties that need to be examined. The panel of experts concluded that all 19 items represent usability properties that are inherent to e-learning courseware.
A five-point Likert scale was used to assess each e-learning usability property for users' current views about applied e-learning courseware usability. The scale's descriptors were strongly agree = 5, agree = 4, neither agree nor disagree = 3, disagree = 2, and strongly disagree = 1.
To examine users' perceived importance of e-learning usability, a similar scale was developed based on the 19 usability properties. For this portion of the instrument the scale's descriptors were: 5 = Very Important, 4 = Important, 3 = Somewhat Important, 2 = Slightly Important, 1 = Not Important at all.
It must be noted that the two scales share parallel structure and utilize the same 19 usability properties inherent to the usability of e-learning courseware. The parallel nature of the scales allows evaluation of sets of user views in different cognitive structure. The users' current views about the usability of e-learning courseware scale is intended to tap current views held by e-learners in regard to applied e-learning courseware usability. The perceived importance of e-learning usability scale is intended to tap design ideals held by e-learners.
Forty three graduate students independent of the sample of respondents used in the study itself were used to further ensure the reliability of the instrument. The calculated coefficient alpha reliability from the results for users' current views about applied e-learning courseware usability and users' perceived importance of e-learning usability design features were .95 and .97 respectively. These results suggest that the instrument is stable enough and provide suitable consistency.
Participants & Procedure
Data were collected electronically via the Internet from 101 graduate students enrolled in an interdisciplinary information science graduate e-learning program at a large state university in the Midwest, USA. The subjects were males and females with different ages from various states within the USA. At the time of data collection, the subjects were taking courses such as Microcomputer Information Resources Management, Information Marketing, Information Retrieval/Storage Systems, Knowledge Management, and XML programming. The program consists of 36 semester credits. It is completely on-line and uses a popular e-learning platform to deliver instruction via the Internet. The program uses the state-of-the-art technology to support the elearning instruction. For example, asynchronous audio and video streaming, presentation soft-ware, and live synchronous video lectures/office hours are used to support the delivery of elearning.
The subjects were advised that their participation in the study was voluntary. All participants were 18 years or older. The subjects were guaranteed anonymity with regard to the publication of the results.
Data Analyses
Descriptive analyses were conducted on collected data to describe the characteristics of users' current views about applied e-learning courseware usability and users' perceived importance of elearning usability design features. To answer the research question, collected data were analyzed by conducting six separate one-way analysis of variance (ANOVA) The one-way ANOVA technique produces a one-way analysis of variance for a quantitative dependent variable by a single factor --independent variable. ANOVA tests the hypothesis that several means are equal. The predetermined level of significance (alpha = .05) was chosen. Table 1 includes the descriptive analysis for users' current views about the actual usability design of an e-learning courseware. It shows the mean score and standard deviation for each e-learning usability property. All items were above the mid-point of the five-point scale. The total mean score was 3.80. Table 2 shows the descriptive analysis for users' perceived importance of e-learning usability. The mean score and standard deviation for each e-learning usability property indicate that all items are above 4.0. The total mean score was 4.37. Figure 1 shows a graphic representation of users' current views about the actual usability design of an e-learning courseware (first bar) and users' perceived importance of e-learning usability (second bar). The mean scores for all usability properties were higher for users' perceived importance of e-learning usability. 
Results
Descriptive
One-way ANOVAs
RQ1: Does increased level of users' prior experience with the Internet influence their current views about applied e-learning usability? The results of ANOVA for users' prior experience with the Internet yielded a significant difference for users' current views about the e-learning usability (F 1, 99 = 12.176, p = .001). Increased level of users' prior experience influenced users' current views about the applied e-learning usability.
RQ2: Does greater amount of time spent by users on the e-learning courseware influence their current views about applied e-learning usability? The results of ANOVA for the amount of time spent on the e-learning courseware showed a significant difference for users' current views about the e-learning usability (F 2, 98 = 15.092, p = .000). Greater amount of time users spent on the elearning courseware influenced users' current views about applied e-learning usability.
RQ3: Does increased level of users' prior experience with the Internet influence their perceived importance of e-learning usability design features? The results of ANOVA for users' prior experience with the Internet yielded a significant difference for users' perceived importance of elearning usability design features (F 1, 99 = .579, p = .449).
RQ4: Does greater amount of time spent by users on the e-learning courseware influence their perceived importance of e-learning usability design features? The results of ANOVA for the amount of time spent on the e-learning courseware showed a significant difference for users' perceived importance of e-learning usability design features (F 2, 98 = 5.613, p = .005). Greater amount of time users spent on the e-learning courseware influenced users' perceived importance of e-learning usability design features
Means and standard deviations for prior experience with the Internet, and the amount of time users spent weekly on the e-learning courseware are shown in Tables 3 and 4 . 
Discussion
The ability to compare and contrast usability properties set in two cognitive frames, users' current views of e-learning courseware usability and users' perceived importance of e-learning courseware usability is a power analytical tool. That is, experienced usability can be assessed and perceived usability importance can be assessed. Differences between the two usability bases then can be analyzed and addressed.
In the present study e-learners perceive that their overall actual e-learning user experience is adequate, as indicated by a combined mean of 3.80 for the e-learning usability properties. However, e-learners desire improved usability. This desire for improved usability is indicated by a combined mean of 4.37 for users' perceived importance of these same properties.
Since the two survey instruments employed in this study share parallel construction, direct comparison of all usability properties is possible. In the case of all usability properties e-learners' perceptions of their actual experience is below these same learners' desired levels of usability.
The ability to compare and contrast usability properties set in different cognitive frames becomes a powerful design tool. That is, users' experiential reports and perceptual ideals allow targeted improvements of particular usability properties to be made.
For e-learning instructional designers, this study suggests a clear means to guide e-learning usability improvements. First, the e-learning usability properties have been acknowledged. Attention to these usability properties may result in a product with higher effectiveness, learnability, flexibility, understandability, memorability, reliability, user positive attitude, user satisfaction, and product/system attractiveness. Second, gaps between users' current views of e-learning usability and users' perceived importance of these same properties serve to focus remedial improvement efforts.
One of the key points in this study is the importance of the user involvement in the design process. E-learning design must shift from a programmer-perspective to a learner-perspective. That is, programmers/instructional designers must incorporate e-learners' experiential and perceptual feedback to build better-designed e-learning courseware.
This study found that users' (in this case graduate students') prior experience with the Internet and time spent using e-learning courseware is associated with higher reported levels of e-learning courseware usability. Thus, it appears that facility with the Internet usage and the e-learning itself positively influence users' perceptions of their experiences with e-learning courseware.
While this alone is a powerful finding, it is consistent with prior research reports (Koohang, 2004) As in the current study, facility with the Internet usage and time spent using e-learning courseware were positively associated with reported levels of e-learning courseware usability. Consequently, the current study asserts that the concept of usability is multi-dimensional with experience being the new dimension. The experience dimension clearly can improve usability design.
User-related attributes such as users' prior experience with the Internet and time spent using elearning courseware have theoretical importance as well. Koohang and du Plessis (2004) constructed a three element e-learning Instructional Design Process Model. The model consists of instructional design as expressed by content, usability as expressed by system features, and learning as expressed by user attributes. While the e-learning instructional design process model specifies system features, user attributes are treated as a black box and are not specified. Therefore, based on the weight of consistent and repeated research findings, prior experience with the Internet and e-learning courseware experience are two key components describing the user and his or her readiness to learn, and should be included in the model. Finally, higher levels of e-learner fa-cility with the Internet and the courseware itself should result in better e-learning outcomes. According to theories of cognitive psychology (Howard, 1983) , humans store procedures of automatic processing and controlled processing in long-term memory. These processes differ in their requirements of access to working memory (to use a computer analogy, a limited capacity central processor). Automatic processing of a skill does not require the use of working memory for execution and thus does not interfere with the controlled process of learning new information. Therefore, e-learners who already have a high degree of the Internet and e-learning facility can concentrate on the course's content and not on the arcane nature of the e-learning's design. More mental energy can be expended on learning the subject matter not the medium and vehicle of delivery.
Koohang
I spend an average of ____ hours/week on the Web-based Platform:
(1) Less than 4 hour (2) 4 -6 hours (3) More than 6 hours
SECTION 2
Using the scale below, please indicate your response to each of the statements regarding the usability of the e-learning courseware you use for e-learning course(s).
SCALE:
5 = Strongly Agree, 4 = Agree, 3 = Neither Agree nor Disagree, 2 = Disagree, 1 = Strongly Disagree 1. Simplicity: The e-learning courseware is uncomplicated, simple, and straightforward. 5 4 3 2 1 2. Comfort: I feel comfortable using the e-learning courseware.
5 4 3 2 1 3. User-friendliness: The e-learning courseware is easy to use. 5 4 3 2 1 4. Control: I feel in control throughout the e-learning courseware.
5 4 3 2 1 5. Navigability: I can easily get to where I want to go throughout the e-learning courseware.
5 4 3 2 1 6. Load/access time: I don't have to wait a long time for the pages to load. 5 4 3 2 1 7. Readability: I have no problem understanding the language used to present information. The information is concise and right to the point. 5 4 3 2 1 17. Consistency: There is consistency of appearance, terms, words, and action throughout the elearning courseware. 5 4 3 2 1 18. Feedback: The e-learning courseware provides feedback. 5 4 3 2 1 19. Direction: Directions on operating the e-learning courseware are given when I need them. 
